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(57) Abstract: A laser power control method for 
controlling the output power of a laser (3) used for 
recording information on a recording medium (1) 
comprises a step of sensing the light beam emitted 
from the laser by means of a first sensing section (4), 
a step of determining a first drive current of the laser 
on the basis of the output from the first sensing section 
by means of a first control section (8), a step of sensing 
the light beam reflected from or transmitted through 
the recording medium by means of a second sensing 
section (5), and a step of determining a second drive 
current of the laser on the basis of the output from the 
second sensing section by means of a second control 
section (12). The first and second control sections 
are alternately operated so that while the first control 
section is operating, the second control section does 
not operate and while the second control section is 
operating, the first control section does not operate, 
thereby operating the laser with the first or second 
drive current. Thus, even if the laser power for the 
recording needs to be switched from one to another 
among a plurality of laser powers, the laser powers can 
be controlled properly for the recording. 
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iz^^mm<Dn^noyt^mmBmn^.mm<Dm^\z^xh^nm\tmm 

T*«:ttt*8i:l»T?«5. z\(Dm&. g^ici^M^fgo^Oi:, 
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^^^£12 0 011 )tf^^ 1 II^T, hf *y ^ T 4 y y 2 {' cfc D IB 
5 m • n^fT^o ¥v?7y72te, ]/—•*?— 3 <h> »f— 3 ^ ■E.aj^ns 

h^y^te^-^fB^TS^&T&S-fe^ 1 2 (01 (a) #JRD 
20 -^6lC=tD0f^(D[HlgigST*[H!^L, M y 2 T y 7° 2 6ffi;*j$nS3fcfcf-A 
JWffll^g:) ^fllisaci-*. 8 te, A/D^S7§IlTA*$n5 
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1 {3*fblB^-r-50tZffi^a SffiCDA 1 ?- (P k, Pbl, Pb2)RtX 

&£ck5ic, RfiSo^n^ni/- tf— 3 £lgIfj-r&m»SE I p k. Ibsl, lb 
s2. Ird (l^ttiEaU— tf— £5fc&T, 9(DAMt 
9 afCfcii^-r^o X, ititt7fc*!lffllBB8«. l^— tf- 3 OHfittBSK I t h tlf^ 

<D^ ; EU('^«$n^±IEc0 3ffiC0/t'7- (Pk, Pbl, Pb2) Rtf¥f£/t 

sn^§§2 i UA*snfc2^sjp»L/TtijAt5. Jn#fi2 icoai^«?t^ 

j-ny • Ty^^iiTSit^^iwi 2^ai7j-fa 0 2*«± 
^ * >owiiiBtfcffisg 1 o<Dmj]rfm 2 \ztzmi<fc^ft&c>7 
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=f-?)}i$ t) (D^n^rtKDimzM-^^^X. V—*r— 3 £rfgWjT^m?5St I p k , lbs 
1, lbs 2 (2^ffiiEil/-1f-l»li^) ^M^^9(DA*wf9b 

X-fy^9te\ D>hD-^a?9c^SOA< (H) , P— (L) ©21© 

10 X-f y^9 &mVTAtlZrtZ> I p k, Ibsl. lbs 2, I r d <D 4 U<Dm 

S^P^n>y^ (M-M2. 6 GA< h^i©DVD-RAM?tf^ 7^CDi§-£2 9. 
2MHz) ©iy^RS* 1 ^ hLT3tk'-A©t ^l*J CDfiS^ffiU WfB 

25 8 tKmytmm^ 1 2 □ > 1 7 £3^131©% 1 6 tnmm} 

3(3A^7$n. t*— KmftMW&i 2t.mmmm 
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ttiW^J^8 (fg 1 CDfrJfPgB) RlXjSM^J^aU 1 2 (J§2 0fr#Sj$) (DHtl 

i: o iz tf 5; ^ 7 v -f 2 o*f«fe vyxgLW&uwt*. 7*—% is > >f mm 

fW»fi^tm^aSB2 2^^A*^n5^t:-A^51^4 5 ^-t:^^^^S , J-r^ 

1 5 mmn £ tf y ^ r v ~7 2 t-m^ vyt tr- a ott«»» 2 £fif 5 . 

5t ftlffllgS 1 2 <Z> |*FSB C * * T > y O ffi * t , 7thf^f^^5^ €>' A ?J £*l<5' 

Mzf&tTs R»ytmm&i 2^<D7>y°<Dmmm^mom^m^R^ytm 

21 
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n> ho— ;1/Vf3> 1 8te, if— *7-f3>l 7t:Mbtti>y^7-^2^: 
^»£l*SJf ^r£tH:fr U XE»fil#8£j£SB 1 9 KSfc^r 1 fcfSITf 

5 ^ssiflrr*. e«hiwr£j£« 1 9 3>ha-;w3>i8*^iif$ti 

SSbTfiJ^Stl* I p k, lbs 1, I b s 2 © 3 {gOSMmSrHi 
10 0 3 EB11lfft£j£tt 1 9 #ffi:&T**ttP«^£E»i!l^£jfc« 13T«0 

#*3^xai^$nsmd5fiiww«&^. 03 (a) te^x^x^ 1 kes-t* 
■7— d7*sj^*K$n*»irBi*H. L0 2{fi(Di^;i/T^L7t*i^ia-r% hwo 

15 /t7-S0*l/fcftt0T?*O, C lmWT?Sbfc»«ftS4«fO/^-P 
rib, ER7-^»dc«H:*0±C*n-6nP k = 1 1 mW, Pbl = 5. 5 
mW, Pb2 = l. 5mW©3f0^7-*«ai*^n«. 0 3 (c) «U-if- 
3;&^ai*$n*3ttf— A0D/\**7— 7&*0 3 (b) l~^L;fc&<©l;:fc:S«fc'3£ES 
{fftt£j£tfl 9 3&SE»tt^fi!ca5l 3(^1X1 pk, Ibsl, Ibs20# 

20 «8tsiwo#As^<5>^ia^n*«i!iE*^bfcw»«^**u -tn-e 

tlCpk, Cbsl, C b s 2^lfeffl«lff^Hl/^tftoTU§)«Ki: 
Ipk, Ibsl. Ibs2©»^»l^tl4. ft, 03 (c) \Z*k 
UcCpk, Cbsl, C b s 2 O^^O l/^JI/*i« Dfb5 

#(rC pkiCbs 2 (DHWOVtfWQWfrZ*^ $ >^tt£j3 4 n s 
25 nt.UZ> a il&}fctfc£tiS4te*<j5 0 0 n s WiT 1 {g<D/S , 7-£flm{l^■ 
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^EU 2 3«IEIi^l2^^ff e>fcJe><DjliE^3{ScDl/--if-/^-P k, P b 1, 
Pb2 chMIE&FI^A^-P r^lt^D, f«fiW-^3>17 

izfocx^oft&tmitv. mmmtfi (ith) (/?) T^tr**: 

^nt^^Pk, Pbl, Pb2 , PrOi^^lttS, 
15 J*iS?)im^Mm\Bl&2 4Wu y*-hfg£§gl 5i0 5^h^-KSWA* 

3fc.fcH— AQ/^—tf^U 2 3i:i^^tlTt^P k, Pbl, Pb2CD{g<i:^ 
U<45«k5CIpk, Ibsl, I b s 20l^n j ?n^J6TX< 7f 91: 

A^^k'-AiD/W-^t'J 2 3 CKJ^^nT^SP r <ZMg£^L<&3£5 

7 >y 7° 2 F*lgB £ tl £ 0 2 HfH« L 75: ^#f«J 1/ > X« SriliiT £ tC £ C £ 

25 mz. ms&mmi'tsi&z* ^mytmrnui 2<Dm^.ms^<DWimz^xm. 

SBT*. KMftfflWW 1 2 tt, d-/U7^M3 1. ^fk^misI8S3 2, 7 s 
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i??)Vmm&W&f&3 3. T>7 P 3 4&1/t> ; ^^7^^ 3 5 &f!M.TH£>. 
im&<DT>Zf3 4lCA#£*l£o 7>7°3 4 te^v 5 * JWS^M3[eIS§ 3 3 {Ccfc 

o x^oiiWWttje'x?* £ «fc "5 causs nt* o , a* s ftfc<s*t skjes n 

m&m®&3 2«, 1 OtilAi7>^3 4 ©tfi#a*A#;*n, 7 

>^3 4<£aj*£S2Pi:LTA/D^g|§§l 1 »ttt*£7 3 4<Z)m*TI^» 

bfcffifex^^^fs^aiHiKa 3^a3^-r^>o "T^^)imnmm\B\m3 3n 
10 h^t^—^y— hm j ^Hi"Oi<Dmiz%E4k^%iti i >\E\i& 3 20111*1:^1; 

TIpk, Ibsl, I b s 2£3£ae>T;W 7?9^ttl^t5. ^OBf. Ipk, 
Ibsl, I b s 2«m»3te*l»ai5 8*^X*$nS77, Ith<h, ^'J2 3 
Ct^nt^SPk, Pbl, P b 2<Offi&ffiV>T3ll¥£ftS. X, It— ^ 
7^f3>l 7A^AASn57>y3 4<DiB*I^£^fc£^*i*«#A*2 : ft'^ 
15 *3D, ^©1f^(CS^^TT>y3 4C0igifS^2r^t:^-a-^o X, 5*2^ 

M0S&3 3H ^T^U^mcD--g|5S:{g^jii§7>r^^©#S§W-r§ 

20 ^IZ, 0 6^^T^*y;Hi'lB^aiSl OOlfiKICO^T^tS. 0611 

2 0ttA*$nfc2O(Dm^O^I&&<i:oT^*^;«*HfeaiSl 0l3A*$tl 
25 So i6l:^tM>F/U7^;^4 1ll 0^6A*$n^:fS 



WO 01/08143 PCT/JP0O/OS127 



$J£fT-5B#<£> h?y^>^l7- ft^-T^So DVD-RAMWf^7^7(t 

CS^Kr^^n-S. ^«J^ifS§§2 0©{BABA> H/U7^M4 1 tZTHdlB 
h^y^cDjtgfflCfcoT^i;^)^^^ (M-S2. 6G;Hh$iODVD- 

ram^tVt.^©!^ i 5 7 kHz) <D&i&m~£nz>o x>^o— y&ajiu 

10 B&4 2\Z&^Tthi3-£tlZ>mmZrt> F/*7>y fr? 4 1 <D&tl<DM1®£-fc2>o 

m®&3 3tez\<Dmttzfocx. mmftmmzmm-?2>rt T 7—&i&te±.iz&m'? 

— 9&!&&^%<D\zWiMt£rt T J^-£.l2.2>&'D\Z. Ipk. Ibsl. Ibs2£ 
T X < y ^ 9 ^ £tl 7J -T S . 
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Tffltfl^nfc 1 5 7 k Hz CD«ft»©^^SSt. 0 7 (b) te, HI 7 (a) (3 

7jl? hm\z£zv*zf)imm<D$EWi<Dfr&m-rzz.£tf-c%z>o >h&2. 6g 

20 /W H§IODVD-RAM3tT>rX^Oi^ 1 CD[5Jgj«gcte&J 

1 5Hz~3 8Hzt*0, x-f 7ai^7 M^«fcS"^* ^VS'lBOfEft^&ft^lS 
100Hz^ef[10 kHzT&£<DTr> D-/U7^^3 
jS»tlT«5 0Hz~l 0 OHzffi^t^. 
D V D - R A M7t5=V X ^ co<£ -5 ftlti^Dtr-f 7, 2? Trte. If $6 £I2irr 

25 Z>mz. IBSkLT^fc h^y^SgiJ® h ^ ^7fcfc*--A<7M£K£*£Wrt£& 
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iziks fern? 2>w.m<Dry * yjimm tfemmzw* 7)vmwzmi&<r>v* ?)v 
nznv— iiitin-&*^ d-/u7^m 3 1 o^io hizzfrizm^ 

x, i \zmttznz>/^v-izfo\:T : £<t-?2>tz&, 

— ^^-r^ii^ist^D— /u7^m 3 i <D^i&&mz-T^z>m&> mmizr 

n>i 7\z^-xm^.m^it^rz.m^7t\z7yy°2, 4(Dm^m^m\:^ 

4 &m&£?t>i±Tm¥-Z£-&z> z\z:\z&K) wrs z\ mtm&th®® 3 
2 -m^v yx.? hiz^zv* •7)iMm<D&W}<D&8iiii?2> z t^m^$>^ 0 
m 7 \z^zn&^*7')VMm i <D^it&mmtk&^z 2T*&ih-rz>mit&& 
^^m\zmm-r^ 0 m7 (c) o«iii0 7 (b) miz^-zn&feMomn 
^xtiznfcwuD a/ om&%si 1 wm^^u mz2\zmz 1 <£>fi^£A2j 

U^^CDT>y3 4(D{U^S:^bT^-5o ffilsKg 3 2 te. «2T^£ 
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£m\ZP r = lmW©A'7-TJD, §^BftePk = l lmW, Pbl = 5. 5 
mW, Pb2 = l. 5mW(DA-9- 7^D#;boTm;fr£nfclB§¥^A s, 7 — 

tot, n— /U7^J^3 1 tCA^SnSfit&S 0 0mV£Jttft&5. 
Jjfa&mtu—rtT.y-Ol? 3 1 <7}#y h^-^^^OTT^ S3fcJ£>» n-/U 
^^;|/^ 3 1 (Dmtf\t8 0 OmVfcjrrMtfcS. T>^ 3 4 (DigijB^S: 1 fg<h 
bTK91t"*£&ft:*lfcffileI8&3 2©|ii*ft8 00/800=1 ch&CK ^ffc7&* 

D'^^^UJg'Pi^ta^ 1 0CW5 6 0mVt^ofcttS. D-/U7>f^ 
oT, ^k^miHlSS3 2©tH*tt5 6 0/8 0 0 = 0. 7 £&D, 7^7zl? 

tC^-T 5 A# MfcWtm £ ± tf T <Z)!£BJ limits. 

y-h56^ggl 5<Z)»f^S:EI8Sffi^T^«B»3SiWT*. Ell (a) 
ch|sj*£l:i®8 (a) ftx^ 1 OtsJ&tCcfcoTftE-Art* h 7 vPiZftl-D 

T&mLTi^mT&mj&mzmvtzhtDT'&Zo V s ? v 2 1 oit-t?? 1 2^ 

fiT^iC^fJ^tlT^^nT^D, il^^ 1 2CD5fe^fC-tl^^ 1 2 Srlg&S'JT 
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2>fz&<D7 Fl^#fEifc$nW57 Y-VTsWfr i^y? (Header) M 

5 08 (b) «08 (a) CwSn5(S*C3ttf-A*«#ft'r*I6^ai*Sn5 

^ ^=.(75^ = >>yf t - h 0 8 (c) tela 8 (a) 

tf^-Y— H£tST. ft* HI 8 tcEt1K^lPl«)jfc»tta 8 (a) i:^sn5i«c 
^h-A^&SbTl/^ii^Ot'-AtSi, 138 (b) ®7< hy-K^O 
10 ^-f$>^t-hSy ; i8 (c) 0r-^-^W<5>^ft-ht 
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-f n y 1 7 <Dtb*ttH UDl-Vfr D , £331111% 1 6 (D&Jj\tm<DAtl(DmtfiT* 

mz. mmmm 6 *^©a*i^i;t«i o v^wmmz-D^ 

G>mZE&%M1*&l 2<Dititl®\9 blZWQWioK), L<D!$\zmttytfflWU8<D 

M« 1 2 oai^Jffl'J 9 b izVWWfr V > ^n^TaiW^I®^ 8 (Dftjjm 9 a 

ttttSUfflSB 8 Lfcttytftim 1 2<D£%£><Dltitl&7,'1 *y^9 b T ^ Z> 

£HI8 (d) i:i$tlT^-5. 

&L u^))s<Dmmzm%LM%ii&%& i 3 iz&^t i r d(Dimm^n. mm&i 
mT(3, m2\zmvt^m^mm(Dm^w^<Dmm\z^>^x^r ) um\zmm 
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x£7 b±£iijgbT^5I^Oli!j{^£I£BJ§U #tC, f©f^7x^hTO^^ 

£(EP!to£-t*\ -9— #-7 n > 1 7 «7tt:-A^x>< X^l ©If ?8seit®l;i-&gl 

aiC^JD#A^>o fElii£^£f&SB 1 3 9 &mi,XAtl2tlZ> 4W.<Dm 

Iftm^fllpk. Ibsl, lbs 2, I rdW, h^*-hf^Ll/ 
^;i/TA;>j£n<£>/ia6 I r d(D«£M&LTSKifcgn 4Ca3#bT&0, If 
25 -3^bai^^n^7tti— AC/^-ttP r OijJJStBt/W-t&oTtfiS. 



WO 01/08143 



PCT/JPOO/05127 



htf— h{Sn\ZLl"<)l?3i<DT'A 1 Uf7^^Tt5. Al 1 X^ryZffc I 

$zmiz%m-?z>&, A/D&m%g 7 (Dfttit^^v 2 3izmfe-gnx^z>mp r 

5 ^juto^a 1 -?\zmz>o 

z.z\x\ mi i©r 17x7^7^ htf--hmn<DMt<k&8Lft-?2>%imx*$> 

10 ^r*-hfg£§§l 5tCttl*-r^c ^-bfS£§§l 5te, S?ffi3Et:--A7^S*<D-ti 

ffib* A2Xr7^^frt-5. 31 £T I p k t IT I 2 £:S4#£©jiI<Z)«flE, 
15 lbs ltUTI 1 ?3iZ>Wl£<Dm<Dmffi&t}itl-T2>t-r2>o ZZ\X\ 82»&JB^ 

g§4ri*3fcfc:— A(D/t7- *«£CflWC*»*r<5©K:R , rSII*W5 0 0 n s Sir I 

bsitipk &mvivxmw}%& i 4 izmti-rzmft&ft ^ ^o^tc® 3 

^TMK&Lfcck^tCfEg^— ZMf&atc&iZ I p k, Ibsl. lbs 2(7) 3 fit 

20 (DmffizwKiWTLXititi-rzmft&'rto. 

i bs lofii 1 <DWfoifim9h&i 4\zthti^nrcmzu— tf— 3*>ettt»* 

n^/W-SrP 1 , IpkOH 2 (BmStoWEIfrSn 4Cffi*$n*:IBJwU— tf 
-3^btil^^n^:/\ 0, 7-^P 2 tr<5. JfA2Xf7 7 p TH lbs 1 = 1 
1 £ftSffiO#5e0>m»Effi I 1 ZmtlTZo A3Xfyyt*H ffj^tbgff4^ 
25 *$tiTiti*3&«^-rS<OCS-r*l»#ra5 0 0 n siC^l^t'-A©/^- 
P 1 £A/D^&g§7£^bTA*?-t3o M < A4^T7 7°X\t.lp\ffilZ I pk = 
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I 2 tfcZ>&7£(Dmm& I 2£fcii27U A 5 ^fy ^C^^TA 3 ^iP 
^(15 0 0 n s^JCS^bfc^fcli— AO/t«7— P 2 £A/D^&3§ 7 ^ITA 
±J-f5o ^> I 1^*3 8mAOBtP HiSmW^Sft. I 2 #4 7mAC0 
P#P 2141 OmWLVtcMit&ifcm&mizmWS-Zo m<A6 7s'r^ZfX'\t. VI 

77= (P 2-P 1) / (12—11) 
= (1 0 - 5) / (4 7 - 3 8) 
= 0 . 5 5 (raW/mA) 

A7 7f7 7*Tll J^TCOft^tC^UTl/— 9 s - 3 ©WffitiflE I th 
10 JE»3ttiW»»l 2^ffi2rr*. 

I th =1 1 -P 1/7? 

= 38-5/0. 55 
= 28. 9 (mA) 

m^X. A8Xry7X\t, ^ : EU2 3C»S4nT^4Pk 1 Pbl. Pb 
15 2 5. Pk= 1 lmW, Pbl = 5. 5mW, Pb2 

= 1. 5mW£T£o 

A9Xt7^TH KT©fHIEAtw*^T I pk, lbs, Ibs2mfn 

Ipk =l/7)XPk+I th 
20 =1/0.55X11 + 28. 9 

= 4 8. 9 (mA) 
I bs l = l/j)XPbl + I th=38. 9mA 
I bs2 = l/7jXPb2+I th=31. 6 mA 
mffli&mrf&iklsXU— *?-3<D I - L <ftt£7»{t: LTfc ±IHi£35 J; o T 1 t 
25 h <h 77 #5fc£<5 CDT, Pk. Pbl. P b 2 <DlZ&W:teM.WinM I P 

k. Ibsl. lbs25im^i:^T'^. 
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rs/w-tiiSft'SP irixp 2(Dnv— A^n-6n5 oon saxHitB^sn 

^ti-A^^^yM^^ai©^^. ilOPl, P 2 7^£ii*£nT^£'§r!tl 

m s ojgjp B m 5 1 3 «, tzmmm<kf&^ i 9 cdm 

Wfs^CJSi;TI2#^-^5:^t-'57tJe){r|lf7t^Mfr$n^: I p k , lbs, 

i b s 2*mmzwomz-TmW]%&i 4i:aiAt5o *i:3tt-A^f7yi 

2x^v/^^ff-r^>o R2xf7^T-^^- hm-^co^^tb-r^Ms 
y^tf-ra 0 zzx\ mm<D£?iz, yt^—^&Tjyx-Zh&mmTzmz 
i o kH z <D^mizMJt^^<kz> izmm^n^m^\t^^^ )im^mmm^ 3 3 
— tB*f^$«j^8«Mfflias©^i:T i -hft&tf^t-rzmtiimz 
mT'&zfztb. 7i??)i>mnmmmm2 4tuxai o o kHz@m<w>yu 

iCDX h<Dm±*ffl?L2>fz®lZte. |!E#(DgfTffl^bnTl^fy^JWf^ 
(CioT7="v^;U«^5aS[sJSg3 3 Sr^filc-r^^^MSL^. foT, igjl^T 
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ra i xfy^f-f 7x^7 bm&*iz'rt5ffi.n<Dmmmm&m<-?2>tLib 

b<Dx$>2> 0 ^w-mzmwrz* '&mT2>jjmz£K)&<km&Liti\Ei&3 2<d&jj 
zm^xpuv (n) ^5/t7- (D^tm^M^^ntz^-r^. -©^tipk, 

Ibsl, I b s 2 &&6b2><DlZ>&mfci'0in\Z> 

Ipk =Pup (n) xi/rixpk + I th 
Ibsl=Pup (n) xi/7?xPbl + Ith 
Ibs2 = Pup (n) x 1/7} xp b 2 + I t h 

tfcZo ZZX\ 77 = 0. 5 5mW/mA0PtT'P k= 1 0W(DB#(C. 1/tj 

= 1. 8 l 8 l <hfcO 1/tj xp kOJfcJMe^ttl 8. I8li:^. dcoi? 

(Z, 1/77 = 1. 8 1 8 1 ©/Jxftj^aTOttoWflE^©****!**®*!** 

jg < g {, liKwmm &>&&£-?2>-yu±.y-v-&m^2>mz&^ x'&vmw&ffl 

m-?Z>%blz. Pup (n) \ZM&klsfc^m&&ft;lZft : 5o WAIiPkOJI^l 
1/77 xp kO^S^irffVid I pkiV>55lS:tLT*<. 
VX&rf* h^ai©L7c:^<DM3g«d I p kCP u p (n) Sr^CTIt 

OPbl, P b 2C*^Tfcd I p b 1, d I pb2S:^5. d dTffl(,><5 P 
k, Pbl, Pb2«tilM»J^I^8^lgI5(D^ ; eU2 3{C^$nTt^^&x 
>^;Mg^8U3[Hl8&3 S^Sc^-aiL^faT 5 *^, Pk=l lmW, Pbl=5. 
5mVV, Pb2=l. 5 mWi U 77 = 0. 5 SmVV/mAOi^TMMCIt 
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dlpk =1.8181X11 



1 9. 9 9 9 1 (mA) 



d I p b 1 = 1 . 8181X5. 5 



9. 



9 9 9 5 



(mA) 



d I p b 2 = 1 . 8181X1. 5 



2. 7 2 7 8 



(mA) 



£75:3o RA 1 X7^y :/TteJifB^£fT^d I p k, dlpbl, dlpb2 

^n-5!i^±m^«Hl/^;KDfc86. fSrSlidlSSl 6 teHO{f-^£X-f u/^9 
Kitt^U X^^^9cDA^«>5M«irai 2CDttS#{ft|9 bil^D^-So £ 
-f, tBlt^J^J^8(D»i^^^-r^o h¥-hmn&H<D&l£?3:<DT\ A 
1 OX^^ytC^^TASX^^y^HSU. WM5zBOMS^0>I-r^^T% 
ffimVfzM I p k = 4 8 . 9 mA, Ibs = 3 8. 9 mA, lbs 2 = 31. 6 
m A £ CO S * ai ±f "T -5 o 

A #t^_ ^ £j$ \Z&W b T -5 ®i (Dlftf^ £ Ifrffi £ & Tl£ W t 
^•fb^^TfSP u p (n-1) i:RAlXf^7'-C^J6bnfcd I pk, dip 

b i , d i p b 2 ^n^n^u &mitMmusft^i;*)\'^&^'& 

3 3^\A*$nsi t h^JPf UfcMI Pk, Ipbl, I p b 2 v^tl^tl 
jfrsbTX-t y^^ffi^TSo Pup (n-l) teEI 1 1 vmmrf 1 EiiuKKjfe 
b^i^C^^bn^/W-co^bfitP u p (n) (DU&SX&ft oMMT'm&Z'b 

(Dtmii-rztz&izpup (n-i) t$zi,tzb<DT*$>r)^ mm^m^ 1 2 a« 
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tts51*LTl^^ttPup (n-1) = 1#«J8MB£&*. 

mz. RATsTv^iz&^xmmytmw&zo)*^) 2 3 teases nfc«a©& 

^TMt5t-#-7>fD>l 7CO^g|5MST-^«6bn5 = > ? ^^fi-§-M[Hlg§3 3 

n^I^fflTffla (n) £?#&o T^iV7^J^3 5©^l«t5R 
1 3 Xf7 7'T-A*^tl-5I I NV_P u p CfSUTf ft:t5. t"£ fc'-A^ttSTJ 

\sT&til£n%K\d-I±<DrtV-\ZfoVTmkmm.\&&1&3 2<D&J]&M1ET2> 
W*5„ COffl^iM I NV_P up«. 

a (n) tINV_Pup©H«i:^lr>T»U<Siit5. *<fc4Mftffl 

&mm?zmz-ffl/*v-timw^m&iz£r)fe£ : \s?t'&7* hf^f^^sc 

BP"£, ^b^ttJ[ElSS3 2 (DaS^lSI^— 0>5*>r 7i^7 h£2&j§iflLfc*S**fcfcB 
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— w\ m<tm^.mm^3 2<Dmti<D^ut:^rzi$.tfsi^o ^t, inv_ 

P u p T^t:^ailHl?S 3 2 ©ai*&*liEbfc^©fila (n) <h^HJ3&££1i $g 
f3^®±-eftiSi:75:^A''7— ©^ffc^TlfiP u p (n) £<D@l#te> 1/a 
(n) #Pup (n) &2mVfzi§.£teZ> 1/a (n) = [Pup (n) ] 2 £ 

£^ 7=V hSrMj©^ 1 ^ 1 0 %^*^;UiI^7^ / >b£:<hU t&0J3OfiS 

&<Dfz*b I NV_Pu p= lT^fctn. £<0I$. fcMmk&\M9&3 2<©ffi 
737^0. 9£&D, I N V_P u p = 1 Tfc£jfc«&7 s 5^1'7>r 3 5 <D&Ji 
fclT&D, a (n) =0. 9 0^5. fcTPup (n) =1//" 0. 9 

io = i. o 5 tfcv, mm-?— ?&&i&^z<D\zWMww~\zT&\ztemEv> 

rtv—* l . 0 5 feizmnnzizZo 

zz-zffimisfr&oizTJ?*? h\z£^T%.Myt<Drtv-rf&Wi-rz>m%L&. 

1 OkHzt^. :tii:Wbn-/U7^H 3 l a>#«tti 

15 ooHzm o sfrrfct^a-^HHifc 1. 0 5»sns«t, 

Z\<D2tfc\ZU—rt7.7 4 )V* Z 1 ©fti^^LTi^t^t^T^CTy^ 
;V«^aiHli?S3 3**»f^b«fc'5<i:bfcl6^^k*ftffilHlK3 2 ©ffi^tt^ 7i 
^McioT^lfc^CWbTl. 0 5<3bfcfcG>£fc:*. Z<D&W&mK) 

m< \z\tmitm^mmf&3 2<d&ji%: 1/1 . 05 = 0. 9 5fg-rn«<fc^. e 

20 9 5*OTOINV_Pupi&5. 

^ciT, i//"a (n) <Dm&mm&mmmti<Di&\,*yn±.y 

KItefiUffigBfKS&gtb, tlOkHztfWa (n) l^bTPu 
p (n) , INV_Pup^§©ttBTO5. ^rZ\X\ &bfrC#>m&<D 
a (n) Oft tcWTS P u p (n) , I NV_P u p&-ttl-?tl*AT^#, it 

^^rUlCSflbT*5<. R5^f";/tf**Snfco (n) <£><il&^— -7)UD7 
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PUXtl'Xm^ZZ.fZffimzPu p (n) , INV_PupO§l^J5S 

;Hg^W>L,7t^#, BfjMi^lBl^H I NV_P u p= 1 ORtCa (n) =0. 
5 7£&£<7)T\ Pup (n) =1, 19 , INV_Pup = 0. 8 4^M$ 

ax<hb7tl^C Pup (n) fg^ftfcP k^Pma x SitSA&^cfc 3 \Z~$~Z>fz 
tbizMa (n) tC^-r^7U ^yfl^fe, ^^U-y/i^^^'JMAXLM 
TCWSillrfe?.. MAX LMTti, Pmax-rPk^mol|Ei 
10 ^Pup (n) (Dmt\sXffi&(D^--/)l<D ; T--$<DT FUXLVXm^ZZL 

tx, m^wtmt\tmizM^-r^a (n) (Dm.&WR-tz>z\h\z&-DXj&&t> 
M&Wfcm&m^xmwT&o sift^u 2 3izmizznx^2>p knm&i 

2mW£U I/— if— 3©tf#WPma x €: 1 5mWttS. Pmax/Pk 
15 =1. 2 CCDfltePup (n) ©E^CfflStStTffeS. ^otl 

1 2i;^bfcf-7il'f-^TPup (n) rtU. 2 5TOPt!:»5a 
(n) a*MAXLMT£&<5o Pup (n) 2 5£TFOP#C9a (n) te® 

1 2 IC^bfc^— -?)Uz£2>£Pu p (n) =1. 2 5OB#60a (n) =0. 6 
4<h&0> ^©i^MAXLMT^?). i<R7Xf"^ta (n) iMAX 
20 L MT<D{fi * Jt«U a (n) <MAX LMTCOB#liR 8 7-x s y 7°^^fT"t*-5><. 

R8Xfy^T«a (n) $MAXLMTi:ftli$nt^5fiCI#^fc« 
R9ZT7 7X^ff1"-5. R7 7f7 7*i:*^Ta (n) >MAXLMTOHB 

ISMS. ffiiai«)«i:^t3til«8B»®»wSIS-rs/^ , 7-^JE-rS}t«>, 12^^-7^ 
25 IEU<»/35£ttfcH. dOBf. ae»T-^C«fc*gW##«ELft^;fc«>, RFfI 
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JMnuESk^— ?&jEis<mf&znztztb* mm^—^iz^^mm^CRFm 
^<Dmm&mijQT2>o KMmfflw&i 2^mrfi,rMzmt]^nh/^u-(Dm<t 

7t\z%?j7,z 1 iztzmznT^2>T-&$:m$iTz>&, z\<nmR Fmnnmm 

^'-St^i^lCAGC (Auto Gain Control) WlYE&fro* 
T=> 7ii7 h_h^t:-A^ji3§LT^^I^('-(£Tb^RFfI^^AGC(C«to 

Titip$-&7ti^(z, s^Mrai 2i)mftvxmmzRFm j ^&mim-tz>zim 

^MI^ 2 2 F^TO R F ft ^H"ji^lfj7^^ < & D IE L < 2 mfcififr fctltvr 

10MWftm&ftfrnfz&<DR5XT>yZflZ&^Ti£lbic>nfc.a (n) <hES«JT 
S&*a (n-1) tmttZL, R9 7T7 7U Stflelicai* L£ a (n- 
1) t^®<Da (n) iOSdi, a (n) ©ift^JItS-^lAaMAXi 
A aM I N©IBfflP»g^<i:-5^S*tJ»r-rS5!lS-r*So IBffl^GDBfteR 1 0 
:/^frU ^BF*3CDB#teR 1 1 ^^ff Rl 0 7f7 7 P T}l a 

(n) &a (n-1) +AoMINXIia (n-1) - A a M AX<D$Mm\zm 

g&z-zmw&mK ri i XT^y^M^fT-r^o uuioaajgfc^ojjsa&bn* 

A- «7 -7» HI tZJ&tb b n&ffirt* b * €T < ^fcT S Z\ £ £ ffi < Z\ £ 7&t*T?*3. 

RllX^^^fS. H«3£L/i:^-y;W^ffl^T, a (n) tfMfi^-^l/CQ^ 
-^Sit7 Kl^£L;tBfCDP u p (n) ©t^MTS^IT^-S. iBK R 
1 2X^u/7°li, ^{'Hif^Lfect^lC 85327=— yjl^m^X I NV__P u pGD 

fltss^rs. c^t. Pup (n) <D{m*7nizyv-<Dmmizfflm-£nz>m<D 

WAlia (n) #0. ISWCIiPup (n) =1/%T0. 7=1. 
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1 9 5 2 2 • • ■ -Z&Ztfi. Zfn1lvV<DmmW&&Sn : 2ffi£-Vl,fr%.'tZ. 
Wtft^ttSt. Pup (n) =1. 19<hfc£o ISW^P 
up (n) iZttlsTWQfeT%nfcm\Zft^TZ/*y—i!i^E?Z>Z.L\ZtLZ. 
Z<Dt%. ffilEW. I N V P u p fc*©*£#£#*LT4fciEL&«*m>T£ 

£'>&<-r<5<> ^#WCSi^-r*<h, a (n) =0. 7 <£>B#, liWCttlNV 
_Pup=/0. 7 =0. 8 3 6 6 6 • • • T&D, ■Jn-tyWmm&mtZ 
mmz/k%i&MT 2 ffi$i~C INV_Pup = 0. 8 3 <h&«5„ Z ZT? 

Pup (n) XI N V P up=l. 19X0. 83 = 0. 9877 - •• X$> 

10 0, ffl*b^A7~C^UT^b^aJlHlK3 20m*Sr»iE'rsCtt^SUT 

&m(Do*y)vmw s <Dmfc{§.<n&L\hifii/o- 9 8 7 7 • • - = i. 

0 1 2 • • •»0«3S&frtfCiCa:5. 

f^T, INV_PupCPup (n) (DM^ffl^'S^il't^t, I NV 
_p U p=l/l. 19 = 0. 8 4 0 3 3 • • • t.iS.X>. /M&J&fin^ ffiSTJfc 

15 OTINV_Pup = 0. 8 4it5. C(DB#, Pup (n) XINV_Pup 
= 1. 19X0. 84 = 0. 9 9 9 6 • • • T^D^UKD^^-^HiifiW^bfl 
<Z>$iaiglM£ 1/0. 9 9 9 6 •• - = 1. 0 0 0 4fgi:JllA5ui:^T§5. 

fot, huIBt" — zf)V<D I N V P u p &£rt>£fi&*tJ£"f*£P u p (n) T 

fii^ rj feT S n * «t It b T«EiE L fefiS * ffi ^ T#§J55cT S - 01'2Of- 

20 ^Utr I NV_P u pteMi&Ocfc^&^IE^rfT ofct©tTSU:. 

?:*:7;i/Jg«*feffigi o<Dttl^ttf*ig|5<DA*>HAX7^;^4 icq#*b 

tH^t-^o fcl, ^v^;Ufs-^MaieIK3 3l:Pu p (n) fe\zmt\sfzAV 

25 zztzmft-rz* z\<D&m*mm&ir\zRS7> ; rv7iz&^x&<£m&mEi& 

3 2CDtti*^W[Hl^So^ I NV_P u p©Mf ^-[Hl^^-Sa (n) 
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ZOfflm&m&lTZfztbiZR 1 3 7>'r-y7lZte^T. I N V_P u p £A*> F 
f©ry^^7^J^ 3 5 (Dltilj&m^Zo R 1 3 7.^^7°^T-r^><i:R 1 X 

^^n^sux^-sBt^sbf^^i^Bj-r^o zom. ^^&u 2 3t^,W9^tiTi'^ 

{fiteP k = 1 1 mW, P b 1 = 5. 5 mW, P b 2 = 1 mWt U I p k = 4 
8. 9 mA, lbs 1 = 3 8. 9 mA, lbs 2 = 3 1. 6mA^-TT^iiJ^ 

gitiZ^l 3 IZttitJ-ZtlT^ X, 7j = 0. 5 5mW/mA, I t h= 2 
8. 9mA^0, a (n-1) =1, Pup (n) =1, INV_Pup=l 
-C^i?&)l-7s( 3 5\Zl&liitllsT^2>h-$-2>o R3Xfy7Tll Pup 

(n-D = lmmmttz-ox^ztzsb > Tmimz^Qmjjm&j&ibTx 

Ipk =Pup (n) xdlpk+I th 

= 1X19. 9991 + 28. 9 

= 4 8. 9 mA 
Ibsl=Pup (n) xdlpbl + Ith 

= 1X9. 9995 + 28. 9 

= 38. 9 mA 
Ibs2 = Pup (n) xdIPb2+Ith 

= 1X2. 7278 + 28. 9 
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= 31. 6 mA 

(DtlJ^jfe 1 T?»0, R5Xfy7*ta (n) = l#^Jc££>o 

ReXf^yTd ftujiliO^Ji:|5l1iMAXLMT=0. 6 4 7^t#$j£n<5o R 
77f77°T'a (n) = 1 <hMAXLMT=0. 6 4 <£Hfi<£it$£U a (n) > 
MAXLMT(Z)fcJ6R97,T77Xtfft^o ^IC, A a M I N = - 0. 2, A 
aMAX=0. 2<Dtif. AaMI N=- 0 . 2<a (n) -a (n-1) =0< 
A aMAX= 0 . 2 £R 1 1 7>Ty7^&ff-?Z>o 

Rll, R12Xf7 7'T^nfnPup (n) =1, INV_Pup=l 
^f-^MDIKStl5. tot, 5V 7x^7 h*s«:(r^tttil»Jt{W»«83&« 

^drf*. u<Z)^ I N V_P u p = 1 feOtf^^ ^7 >f ^ 3 5 »|1S^ t> 1 
fcTR5Xfy7 , CTa (n) =0. 7**382:*. R7Xfy7'[:fe 
UTa (n) =0. 7>0. 6 4 =M AX L R9Xfy7"l:^fft 

R9Xr77'TIJAaMIN = -0. 2<hb£:£#> a (n) -a (n-1) 
= 0 . 7 - 1 =- 0 . 3<AaMIN = -0. 2fc<DT\ R 1 0 Xfy -?\Z.Wu 
U R10 X^-y :/C:j3HT a (n) =a (n-1) +AaMIN=l-0. 2 
= 0. 8^S5. i^TR 1 lXf y7"i:iJ^TPup (n)=l. 1 1^ 
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R 1 2*T-y :7C£^T I NV_Pu p = 0. 9 0^5fc^-5 o i^TR 1 3Xt~ 

7 7^1TR 1 X^yy'-\M^0. &MR3 7>7 L y7lZ&\i*TRA 1 ^"ry^St 
i&£*lT^<5d I p k= 1 9. 9 9 9 1mA, d I p b 1 = 9 . 9 9 9 5mA, 
dlpb 2 = 2. 7 2 7 8mA^fnffl^T, 

5 Ipk =Pup (n) xdlpk+I th 

= 1. 11X19. 9991+28. 9 
= 5 1. 0 9 9 mA 
Ibsl=Pup (n) xdlpbl + Ith 
= 1. 11X9. 9995 + 28. 9 
10 =3 9.9 9 9mA 

Ibs2=Pup (n) XdIPb2+Ith 

= 1. 1 1 X 2. 7 2 7 8 + 2 8. 9 = 3 1. 9 2 8mA 

«cas*$n5. m*$ti53i£t-A<D/i7-^i. 1 lmziz-otzztiz 

iot, t=V 7^? blZ£Z>0*-7)lMm&Llli\El$& 1 0 005^^3 0 %M'J>l<fc 
15 m-n-h, 0. 7 X 1. 1 1 = 0. 7 7 7 tfcK>mtm&llh\Bl3&3 2<D&timt}2 

8 %ffi'J>Lfzh&Ltti-£tl2> 0 3 5C0tti^^maiCDilMS#P B ^^ 
T^L/rP#«, R SX^u/yTtt^v 5 ^^^^;!/^ 3 5*^3 (INV_Pu 
p) =0. 9 0^i;Ta (n) =0. 777X0. 9 0 = 0. 7 £PI0^#£ o 

20 ^±<D#l3gsc=fcD, tti*f7t$<jra8 lZ£.-DTJ}<&Zntz I t h £ 7? £;^5^Tst 

li<-e#5/;<£K I/— if — 3 CD I -LftVk(DmtlZikW-&-?^m8LmiEin3 2 CO 
til * CO^ftffl 50&i;TS^£4> ft: < P k, Pbl, P b 2 03{ICD/\°<7-£fMfl31 

25 -r hdr-bm^tf-^^f- hmn&Lwoi>£^. ttimytrnw^snmrntm 
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aiWTfcffiiJMS 8 #s I p k = 4 8. 9 mA, lbs 1=3 8. 9 mA, 
Ibs2 = 31. 6mA^*tt, P k = 1 1 mW, Pbl=5. 5mW, P 
5 b 2 = 1 . 5mW^:5/t7- (DytV—AtfiU— If— 3 ri* £ffi27£n£<h U KM 
ytfflfflffll 2tf I p k = 5 1 . 09 mA, lbs 1 = 3 9. 9 9 mA, lbs 2 
= 3 1. 9 3mA£aj^LT. Pk=12. 2mW, Pbl=6. lmW, Pb 
2 = 1. 6 6mWfcZ/*U-<Dyt¥—ArfU-^--3ftZ>ltitl2tlZ>iiVT^ 

ttifhmffl'mt 8 (D&Jj tfcfttftffl'Mffl 1 2 (D&jjtf^ ^mvx^mzta 

10 tlZtlZt. V— tf-3^6m^^n^A a, 7-^P k= 1 lmW, Pbl=5. 

5mW, P b 2= lmWOSltP k= 1 2. 2mW, Pbl=6. 1 mW, Pb 
2 = 1. 6 6mWCDflr«®jbTU£l/^ 1 {CiESi^^-^^fS^ai 

L/^u, in 2 &m^xwLW lyf^m^m us n tic «k o m^^jra 8 
z>mzv— tf-3^^>ai^^n^>7tt*— &<d/^v— s^^gs 1 2©aj# 

A^tl^-r^xh. Jt®2. 6G/H ^iODVD-RAM^X^t 

^[t^^^-fe^^O^iy^m^gi^-rr^, 151 3 7 9 /i sW, £EoT, 
1-fe^^^l. 4ms ^#1-^5. 5 m s (ZEitfZteitu&WP 1 . 

ffi^UT^-S^rBll n s £B&^£:4. 5 // s ) (Dh-ftx^Jtffl®^ ^<=> I p k = 
48. 9mA. lbs 1=38. 9mA, Ibs2 = 3 1. 6 mArt*ai:ft £*U 
25 Z<D£Z. fcmftfflW&l 2 tZ£Z> I p k = 5 1 . 0 9 mA, lbs 1 = 3 9. 

99mA. Ibs2 = 31. 9 3 mAtetiJ^n&^o ^05=-^^rCteam 
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ytfflWffl8\tmftvfc^tzsbs tamytum^8 tKm^tmm^i 2i)mfczm%: 
&\z. h&2±??izm^Tttmi<T^z>£f<DW}mz~D^Tmw'r 

2>o mi 3 (a) tt, 0 8 (a) 7^ l <d\e1&\Z&-d T^ctf-i* 

£^*y7mm&^tsMi£<DmmzT'< 71^ h^#^E-r^^^bT^^o 
iai3 (b) , ®i3 (c) te^-n^n^-r n^- hm^-t t=-^ imn<D 

S>2^"V— h£^bT*50> 013 (d) Art* (a) 0K^£*l 

^:^^3i^-r^)l^{-aj^T^A 0, 7-^^KJ{C^UfcEIT, ^(C/N* 1 ?- (m 
W) , $tftb£li$|!fl (s) ^IT^I). (d) H<75B#r B lM^®lC^^T. 7^7 

^-T-53iiE/1 t 7-<i:^^cfc^(3ai^?:igiP$ti:^ 0 L/^U y^£^*£l;:5tfc: 
/\*> K/\°x:7^;U^4 l (I*5^^^aiiljg-^A aM I NtZcfcS ft] PS St* 
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frft&VU^mtr. Ma (n) =1^0, »?iIPup (n) = 1 <h&3o 
C<DHf, WildtttPup (n-1) = l£&3fc86» R 3 X^;/ :/£TF_t 

aib^^wipi^cwif^-r^o ^nfc^tb, 0i3 (d) <Dmmmm,(Diz ; rj y 

5 ai^ h^S-T^^a (n) = 1 ^ffoTP u p (n-1) =l£&£& 
V^o M^.^HU)i!iOi:-5^a (n) =0. 7, Pup (n) =1. 1 1 tT5. £ 

o^arr &£tp u p (n-D =i. 1 1 t^ommiZKifiytffl'fflffli 2^1 

^(^^$n-5o if B 1®^®TttR 3 Xf7^:Tt<i:P u P (n-1) =1. 
10 1 1 Zi^?mm&m^TWfflm£L>T I p k = 5 l . 0 9 mA, lbs 1 = 3 9. 
9 9mA, lbs 2 = 3 1. 9 3 mA £ffi£ "Mirtr& 0, ftiT ? \Ztt 

y ^ l m <Dmm \z -d v > xjh ic^wr ^ 0 

«i;je){c^«^ii)™^-r^fl# (^»b#) c-*- ^^>i urns 

tt5HIS§3 2l3^tt^^^^ii^<^^©^^ffi^^S^ii^WMS:^*^ 

fe^-c*-5o eii 4<Dmmzifctzz>x. ^-?6\trm<D®&mmT*yt ; T 

^7.21 ^tHl^^-fr. tf-^3>l HZ^-Atm^S l <7)1f$gf2lt 
SlZ^-T^ct 5 CXrt-TJ >>>tffflM$:ftl<^ XftT^ X ^ 1 O h 7 v 2 \Z% 
25 fcf— 2xtf&&?Z<£olZh7V*>#Mn&'rt^X^2>£-?2>. 
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*&<ft\i-I±<DrtV—&ffi&^&m<Dnt&X'Umh^1feteffl& t (DVD-R A 
MJt'r-f XPX'itD rive test zone £fo£?lZ>MW CfilLT^ 

sin, y-h^^i 5i;D^-r hy-hm^hu^)ix^ti 

tjcStlZ I r dOM^IgftpU 4icai^bT^D, 1/— 9-*— 3^t>ttl*$n^7fe 

s i o ix7-yy^^TS»»fpwift«pTf*s^t**ffi-ra. &s 

S 1 0 2XT>y^fTT-5. S 1 0 2XfyyTit -fr— stf"7-f n > 1 7rt*S 
Pk, Pbl, Pb2, PrO§I5fnt*tl/ ; EU2 3i:t^l > SI 03® 

^KDNfttS 1 0 4Xr7^frt?). S104Xf7^H 7>^34^ 

Mytmm&i 2 7nmitvT$i&i=>nfti pk, ibsi. ibs2^Myf9 

i<S10 5 7r-^«7>^3 4^e > ffi^7$tl^^€rit-^V-r n> 1 7 

-A^fiLT^sm^x^ h^ffi-rs^^^^&wwf-r^fc*, -fix 

<IXUcbXL<7)i5ffl<h«. f>7i^ M^ftD&^i^OXCD^fcTW&S 
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OOHzT&D, r^7xi; HC«fc5£»j£$m»kHz 0 kHz 

feT, D-/U7-fJ^3 1 <Dffl7J#7>y3 4£fflbT1*— 
7(;:A*2tt£{fiX^XU<hXL<Z>$Sffi± 5 %2ri@*_f;:<h#te, 3tlf-A^«ffi« 
Ltl^PjrCTY7x^ h^#«E-r^"Itgtt^<, IORf®7>7 , 3 4(7)** 

(DmS 1 0 7 7f77 s i:^bT*7>^A^0[:IbTS 1 0 

i^0ig-r o S 1 0 GXTV-fiZ&^T. X^XU^XLMWH S10 

0K S 1 0 9XT7 7TH *ij7>^A«>ffi^TMAXtC»^^i:«>K^Sn 

i:«koT7>73 4©ffi*«$nt^»l 7^7x^7 h##ftb&7^ 
f-tbTS 1 1 0^fy7'^»fTt5. TMAX*SlOP B 1ttS 1 0 5«K©M1! 
£»?)igbai*«bTXfcai5rr*. 

-A^st-fe^ ^ saja-rsi^rax^fisx u <hx l ommft-e&titefflfe^fcx 

-f* 4 2 0 0/1 4=3 0 O^TMAXC^ntt^. TM AX 
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2>tz&m< s 1 1 ox^^y^ff-rso 

S 1 1 0Xfy^TttRF^SA*L, ^-Ojg«*»ftOiS«*aE-r«R F 
Ot?fe-S. £4«rClB»*nfc««0»^» e»"7— # C J: bRFte 

^©fisa*fB£-r*j&*» *aa»©fStt<&»&SBWbfr^fc«&. RFm^co^^ 
&aa^bfc»!ra^— ^**aa»©{s«"e*s. r Ffgft ©jsti#R fref^ 

S 1 1 l^ry^^fftS. 

ifc^T/hS^ -5. S 1 1 17fy^T?H JKMCx— ^a*B2»SF*©M 

^t'JWB I N I_Ai:^t5. 
Sfc^TS 1 1 3Xf7 7°T:(JWB I N I _A £mmzmZ&£>&felZ&tf 2> X 

^i&in/tuwB i n i_B(Dffijjizm&fe$i°£nT^2>frmm-?z>o m& 

WB I N I _Blzm&3zrzteffi'2ftT\,*13i^tZ&. S 1 1 4Xf7^#fTt^. 

s 1 1 4x^v7x\tmmm{?*ftofflwmn&¥y?7y72\zfttiL. 

(Dmm&mVM-T. SI 1 OXxv^Cfc^TRFlS^Oji^RFREFJKT 
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;VJK«fc«T£bT\ S 1 1 2Xfy/CTWB I N I.BCX^bTS 1 
S 1 1 3 7f7"/"I?H WB I N I_A<hWB I N I _B<DmJ5\zm.tM&m^ 

nx^zTz®. s i 1 5 7,^^y^ffT^o s i i ^^v^m^mnm^ 

m\z?t\i-2±j)mw^T^zm<Dm^(DM&T^n^nmfe2nwB ini_a 
io twBiNi.Bcftjrt^na. wb i n i_a£wb i n i_B<7Mi«. mi 
6&m^-cw&-rz>* &m&ft^Tm&-r2>miz7 3 4<Dmmm&ffijE-?2> 

mm&nztztbiza— nxy^il? 3 1 oai^^lfnw^^ffil^o. 
15 SI 4TfElcLTUft:^3> f-D— 1 8 £>}f^Ta2fi*lfrf££: 

fTe>o 5!*E, ftlf— Ate, SffiZli<75D rive test zon e ^©fBg ojfgte 

««^KbT^o, m^tc^v i iztzmmzmk-ztizmom^T* h 
z.(Dt^m \ 4<Dmw&nmMt&T2>o s 1 o lxfy^^Tgiif^i 

20 $&StT*^)Ii:^ail, KS10 2 X5r >y ^TP^CffiftftfllWgB 8 <D*=E 
U 2 3 K#3££>P k, Pbl, Pb2, Pr ASSIST U S 1 0 3 fMg&T-^-f 

y- hfi^H i/^^ai a snsfc* s i i 6xf7 7X^frt5. 

S 1 1 6X^u/7°"Ctt, suMi^S 1 0 4 7>TyZf£fflWz&ffl&ik{m : &L V 
25 ^WC LTfraSIf ESS 1 6^05 rtf -So S 1 1 6Xf7^S 1 2 1 Xr7^ 
£T'<DmmtTMAXlZxk-£n2>Mffl<DX<DM SItTS fcO^O, Midi L 
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m.m<Dmmut\sT*^) ref_i n i izfem-fz>$£mx&% 0 si 
— a-^-t h^T$.D« Pbs i (D/tu— x&mizyt^j lizizmzntz 

25 L T 1/— If- 3 5 ffl # $ ft 5 3fc fcf— A «7 — tW&lEA >7 - i:75: & «fc 5 
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5 £-f. S2 0 17.7 : -^^T'>^y;^'l6^<t:^tBT^S2p{lT^^)T>y 

3 4<££b?j£-tf— #x^n> 1 7^A#-f£o iin£<iY£-r5o ^cV^TS 2 0 

-T^o {IYUchYL<Z)®B<hte> ^—9 6 # 1 IhI^T^S#^OT >~7 3 4 0{U* 

m^-r isi \z 7t m s o ci c^fbt^ <=> tciis r> * z/)vmm 
^ £^-r £ m a 3 c 

15 l^-lHlfeLTt>, ^7^^Jl«l>i^Wj^aYUi:YL(D± 1 0 %£U:jg 

i<s2o 5x^u/7°t^, xv>?B<Dmtf&zfrcsb7£sb*>nfzmm&& 

Titfofc^teiWSttT^*. 0<J*-^ ^E— ^ 6 ^ — EHEtdST^PfraS: 3 Om 
s <hbT#^>*B#i&f£TS<E>7&*0. 5ms 1 0 0 0 x 3 0/ 

0. 5 = 6 0 0 0 0 ^'TM AX 2 TM AX 2 WBtd S20 

i x^yy'izmvmmomm^mKiMTo 
25 z.zx\ mjE/^v-nmt&tkCTfc^mte* mmTMAX2£i-r<Dmmizm 

QMZtlfzS 2 0 2Xf7^i:^fn. mYrfmYU£YL<DWimftlZ&Z>Z£: 
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*«4ftifiSn» S 2 0 37f77 P i:T*'»^B^0i:bTS 2 0 1 X?-y7°^m 

tox, mm/w-to&it&mk&isTWiiFrzz. tttfrn. -^S2 0 5 

X 7" v y'tZT fj O > 9 B ©«rt* T M A X 2 J£/.± £ & o tt, 3SIE A «7 -7»fl: 
Ufet*JS:tTS 2 0 GX^yZflZ&ftV. ffi^fHfVff 8 CO^^E U 2 3 ©8S^ 
5 <£S£jrr*. 

Y L i t liSfiO A 7-^ 5 lmW^<n, BP^^EU 2 3 (CtS^£ 

= 1 2mWKbT* ; BU 2 3 tCaS^T^o ft&<Z>P bl, P b 2 felUT?**. $e 
10 < S 2 0 T^f'^Trttfllfc^tU 2 3©filCD^Hfi^^$nT^feffi<tO 

I{b^ITIr=12mW/l 1 mW= 1 . 0 9 Sr^^WS-^MlEJSS 3 3 ^ 
ItiJjL, S2 0 lXf'^CIS. 7->*^;Mf^-MateIS§3 3 [ZtHtlLfcr \Z~D 

15 z> & tr&fkvtcMT*7>y3 4<Dmmm%:mkz j &* v*zn\sVsffl<z>&mm& 
mm-?Zo z\zt:\ 2 3 tc^^nT^^fii^5=vx^ 1 tzsa^-r^is 

1E/^U— fcfc&fc^fBD , S 2 0 6^X77^3 2 0 7 X^^y ^<OS&f£#»& 51 
bfTfc>n<5o «YU<hYL<D$@ffiF*q<i:£:o Iffil^nT^S^^'J 2 

3©«f^x^ i icte^-r-SjiiE/t^— ^tffi-eab^itTs 2 0 37.T- 
ytmw&& 1 2 <^»^TiiiET^7i^MiE/\ o ^-o^b^i;Ti/--tf-3^e> 
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st, mi e><DW}mz?cfz-DT, £xmiz~m$mmmmt>tiT&r)^ mm-t 

5 ftx-fX^ 1 iZtZMZnT^Z^-P&m^T'&K), ^r-h^l 5^SIJ 
7< hy-hfS^Ll/^l/^tll^^nTV^o XCOBfl/— tf- 3 

;UT-f3>l 8(Jit-#7^i!>l 7tC, ^t^<ht°y^7^:7°2£*£I&£i* 
fE^-r^a^CDiz^^if^^#^.^o ^-#T-fD> 17SS3 0 1 Xf7 7'i: 
10 £^T^t^2:^ttTS 3 0 2X^-7°i;i^f-r-5o S 3 0 2X^^^X'«gB 
mBM-tPZVW&'t'Z Yz>v 7^>±"J 7~7 v7°2 &&W}Z-&Z>rc&. "rV$)\, 
mm&W\El®3 3fr<b¥y77y7°2\zmWm^&tii7]-rZ> e S 3 0 3X7-^ 

15 mmBmiz ? ^{cajitbTv^^i^tes 302 x-x-^y 
\zmr>nuumm^*\&7^^x\iv77v7°2&&m^ j £z>o s 3 0 37x77" 
T*tmsm-t7?<DWte-t2> h^v?\zmmvtz.z\ ^mmzntcmts 304 

X^^7°(3^ff-r^ 0 S 3 0 47f7yttt3tt-A^SbT^-5»1Ei 
^U^7 ^ (D 1^7 ^mzU^b^X^CD^M^^o S 3 0 4 7r7 7'I:T!ai 

20 B^^^(Dl-fe^^BiJt^lJ^bfc3:i:^5tlS^n^:^S 3 0 5Xx^-7°(^ff 
L, 7thf^f^^5^bRFfs^S:A*t5. 

i<S 3 0 6X^y7liRFm^<^Ji^Huai<75RFREFci:D^:#^^<i:e> 
ri^JBfr lTMt^7f7yT$5. AJitStlfrR Fmn<DMm&R FREFM 
±(7)0# te^Eft^ fcf— A^iSiS L X t i« -fe ^ ^ teJ£A SO fz x— ^ #S2S $ tit V^<h 

25 LT» S 3 0 7 XTy7°lZ&^*Xm&%<DV*7')lMm<DB&MT*&Z*^ 1 J\V 
BIN! CWB I N I_ArolS»iWt5. R Fmn<DMm&R FREFTO 
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Xf^^^^UWB I N I CWB I N I _B<Dm%:fe®iTZ>o S 3 0 7Xf>; 
■f, S 3 0 8 7°^i: S 3 0 9 Xf 7 7X^ff S 3 0 97f7^1?H 

13= 7>7°3 4(DtH,tl t WBINI 
mX\t. WB I N lOimtfil 0 OmV^iU m.&<Dmtkm(D7 >7° 3 4 (Dfttl 
&8 OmV&^~rmtlsfz.m. 3 = 8 0/1 0 0 = 0. 8 :Oj5^, ft 

±XS 3 1 0 Xfy^ti'Si, 
017 (a) 08 (a) tmm. t^V 7^ l <z>[HjfcK«koT3fctf-Aj&* 

(b) , 017 (c) te^ti^*n^-f hf- hm^h^-9f- hmn<D5^c ^ 

\Z&%m^. 017 (b) tC^T<J;-5C^ hy-hfl^'L^PtC. 017 

(c) l:St«t5Cr-^^- bmnrfHl"Vl>£J3L2>o Z\<Dm®.AlZ&^T± 

ffllM 8 jWftfP if — 3 6 ffi # £ # If — A©/* «7 - P r coffin 

$mmi&m<D7>zf3 4&ti&ffiiE'r2>z:tT\ ytx-AAmmvrzh^ 
- > west tr- a (D^»j-r * *us£a*-j£ <t & * «t e> ic^x -r x * <d mmmm & 
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ZZ\X\ 7t7=VX^ ll,zmWiTZ>miErt r ?--lt¥y?7v7°2<D&W}-?Z>mm. 
ICt^bTffbb, — ^^'J2 3f:t^nt^-5Pk, Pbl, Pb2 

Pbl, P b 2 0«t?ffi#-rSfc«>t3tt» |I|&i£££«0#*.fc»<B ; E--:*6<& 

fr^>7>zf3 4<Dm^^<Dmtm.r ^Msb^nSim^noo s3i l^f^^TH 
^6oigtea[« i fettffi"r*ftf^*fT5. ^<S3 i2^f-^m 

r =; &— ^ 6 ©HHE&fi^fcte 
WIAti 5 JSf^t-^ 6 ©0IE«£a*^S1tft:#5E*"f 

aasM^tt^jeoiHiiEisst'^bT 2 o %mta2-&fzm&£ vtzmx^mmm 

U 2 3CQtS5tfi(Zr = 1 • 2£SflD/i{i£* ; EU 2 3i:K^L/S*t. IP*>Pk 
= 1 lmWOHT?Si«t5tPk=llxi. 2=13. 2mWtLTStt5 

(Pbi, pb2^t)Rii?i&o> mt^mmmw^^ . 

S 3 1 4Xf7^(^ ; e , J 2 3 (DtS^ffi^^ofcCOT'TtxV ^ 1 
3 4(D*^^MiE-r^o IPt3*$Mr=l. 2£^->**JMs^M3lHlg&3 3 tztti 
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1 1 (DR4X9-y?T-&tr*mCrcm0. 8X1. 2 = 0. 9 6T7>^34 

&Vf£n<DT>7S 4<D&tlrflV&xkTmT-&-Dfzt-?2>L 1X0. 9 6 = 9 
6 0mVj&*^ISffi»TS»<O£W£fcS. i<S3 1 :/T?ttE»ai 

To ^(C^E-^ 6©@fci£&&5%«4>$-frfc«'&W:, r = 0. gs-Tr&D*^ 
U 2 3t3te3£$nSfi^T/^7— «P k= 1 3. 2X0. 95 = 12. 5 4m 

= 0. 9 5TT>7°3 4<Digi|W£^fc£-t*£o gP"&, 9 6 0mVX0. 95 = 
9 1 2mV*%oSMi:lT*»6n4. KftRfcC 5 ^[hHE3*M£«4> 
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Tt^t^OfiO F T R L V L £ O Wmt^> a O F T R L V L J£LL<£>ii 
10 -£\ t7 h 7 7 lit tbTS402XT7 yi^ff t^o 

^^-rT^^FLG^i^<h*^^^*ij»f-r^c m*mz*7 h^vz&fem-ztirz 

miZZ\<DFLG\ZO<DfcSb, S 4 0 37f7 7°[:»5. S4 0 3Xt77°T 
tt» ^ftp^U 2 3 i:^^ntl^P k<D{i£P b 1 tfXifUTcoffilzU 
15 fl&CDPbl, P b 2 Wflfe^-nCf^^^^-ti-T^^U 2 3 {3tS^U^43-To ^ 
< S 4 0 4X5F-^^«, U-1f-3^e>ai^^n^7tH— AC0A°>7-^YbLfe 
Ctt:J:oTSIt^»Sll 2 7^IW£T£0£imtT£fcae>t^ 5i^J#±{S^ 

7fcf|l«J«S8<Dftf£K^ 
20 ^-OTCftS, 

fiK S4 0 SXr^T'tlt FLGSrl I^TS4 0 17f7 7°CS 

K) &M<D%}iW&m DilTo S 4 0 2 T^^rv ~7\Z$$^X.Y L 1 <Dfc£>. S4 0 

7 b^y^£ h^^ + >^J^l*^ , i§b^-&> S4 0 1 T^^'K^Th 
25 ^'y=\r>^X^-fH^^ai^ U^;l/^0 F T R L V L CDMTFT'&S Z. hififcm 
Ztl. S4 0 6Xf7 7°i:ifTt5, 
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i7^6lib^lTFLG=lT$l9 1 S 4 0 7 X^yy'lzmr-t^o S4 0 
7 XTy-fT'teXVy? C (DUtf OfrZ? T^JtUrT £o # O >^ C tC A*J ZtlT 

t5u 4 m s>&mti\stz.m<Djjiy>'?c(Dm.fe2 0000/14 = 142 $t-&z> 0 
10 wmm 1 4 2 9#A*^nT^§tb, o-c\zm^rz&, s4osx^y 

•flZ&'rtL. ^^EU 2 3 (DWifem&S 4 0 3 ^^MT^BuCDfttlM-To 
f^S4 0 9X^^y^T* t >>^C(D{it^: lT^U^>ht. S4 0 lXr 
^y^lCM^o S 4 0 9Zf7 7 P t*7>^C^ , J^> h^tlTO iZfc^tZ^ 

15 2msigj&bS 4 0 7 y -f^ts Cifi 0 Tr&£ C <h^£ii 

S4 1 0X^^y{CT^$iJ^ihfs^-^HI/^;l-{3bTai^b^iSI«lEl?§ 1 6(Dl 

f^^fiitcDfec^ch-r^o i^TS4 i ixt77 s {:tflg^o[:it. 

S 4 1 27T77 I CT*7>^COl^ 1 4 2 9 \zWmtL<TS 4 0 1 Xxy!/ 

izmz>o si±<Dmm&ft?z.h~(:, ^-y h^y^^m^x^^mm(D^.Au- 
2o z. h&pjm-?$> K), mm h z? v z ^mm^ • mmm^m±-r z> z. t 

z.n^<Dmmz^i??)imnmwmm 2 4 ^v^wg ^mwrn® s 

&m^Tnm»imT*frz>z\ti\zmo£T- : b?3i<, /oh/u7^M4i<z) 
25 tH^«^^-^HS^<hLT^— ?6<D®m$mmz— f&mzm^ztizfzsb. ± 
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7s h(Dm±&%3£tz<Mmx'&z>o 
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^agtzctnt^ mmi&m<nmtT*]/-*f-<D 1 - l ^tt^^^-r ^ z\nz£ 

77±.<D?J 73^7 h\Z£Z/*V-m&\ZttVT\ZKMyilZ&ZfflW^&%:m^ 

\z, Gt#z<Du— ^-/^-mm^mzit^x. u-^f-nu-mmm^mm 
%zmmizttvmmf3ii"vi'£te2>& ? i~~?z> u—^-mmmm^m^m&x^sb 

15 £7c, *&wte> mfc^mzm - m&vMiE^y-tte&Mmzmfcmf&miz 

Kmmz^^mm^mm^T^m\zm%^^m\z^x^c^^m^(D\^ti 
<Dmitm&$>t>frv®Bim.i<x&%. Kmmz^um^^Wi^t^mzK^ 
yt<Dmt*fettiTz&m&&ffimm{srzmmizjfccxffim-rzo z\<nz\t\z 
20 ckD. m&oKMmomtm, mn^m&miz&ztzm • n^mmnu-^^ 
<D^t&9\-<DmmxfcMytiz&&mffl¥®:&W}ft-rz> z\t^m±x^^> 0 
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mm i (D&nti%$(D&tuz&-3^Ts m i (Dmmmz^^mv-^r-om i <vm 

m2<Dm&wzj:ommmm^<DKmftxtemmft*fettiTzj:n£. 
mm 2 (DfeftzmtiiJjiz&^T. m 2 <Dfflwm\z£ vmu- *?-<Dm2 

z&^lt&k), mmi <Dfflfflu*mfcvx^z>£%temm2<Dmmmmft 
i±-r. mm2<DMfflfflf)mftVT^z>mzmmi (Dmrnrntm^vu^^oiz, 
mm 1 (Dmmtmm 2 (Drnm^strnzwift-z^z z. mm 1 
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5. mffcf&2<DMW%H&* M^2 0)&Lltiffl<Dttitl. luteal <DfflW^Z£2> 

aa*2<oe»«sis*a6sxs*3e»cfi^stt*4^tcaB«<ou--tf-/^»7- 

6 . mtzm 2 (Dffl&mtiWfc utzmzwimm i mrfiBEig 2 © 
faw#©a*!&fpMa&T*iK«, mm^wi^vr^m 1 <0*»j$Pi»<z)i&fmiia©iitfe 

10 — »f—A»7— fWB^ifc. 

15 ^ffttcf&DTi/- 9-*— caa*®^— »f-/^7— 

20 Husem 1 <Dfflffl&&mftz-&fc.m<Dmmm 2 <D^m^<Dmti^nm^t it* 
se>itu S2p^je>e»nfe^{c^2<7)$!i©gB$-®if^$i±s, »^7nia*© 

25 V — tf- SB*frfi[fi jWES* @ HfiB CiUStT 3 J^tu f ~ fcB * $ tl * m IBIS! 2 
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20 i4. i^mmmy^ ^^(DiiLmmn^n^mmLxmt^mmrM^m^^, 
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1 6. Mi^-7)\'^-?\zmmw%wmt)i l zw^zT-?T~&z>m 1 © 
mm i <D^-^)v^-^<Dmm^m<Dtz^m i omx^nx^^.-r^timmz 

<D V— if— A »7 

1 7. MfB^SmtufBsB^tei:©^ 

1 5 if- (Dm tt&mfimtzm&w \zmm vfcmzu— tf- © * ^ £ .kutu © & co icm-t , 
20 rxh&yt&fto, immsiztmcDu—^-^u-mmyj^ 

1 9. l/-+f-^ffl^T7tx^X^^U1f^^fB^ • Pl^ff^^V X 
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mm^nrcmmmmzm^xmu—^-^mm-r^mW}^^, 

20. mtzm 1 <Dmwffl\t^.iz, mt^mi^th^wmtuzm-D^T. u-i? 
-(Dmmmtf&tytihti tom&zm-r 1 -L&&z&#>xffitzm2<Dfflfflmzii!i 

J]-?2>£vlzMf&2nT$> d , 

mznT^zmtzmmfcu— iz&-3^t* mmm2<Dmwimm.^tb 
z^oizMfc-gftT^z, m&mi 9 {zmmoytTS x^s. 
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